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Abstract

Background: The best management for an ovarian mass is provided by
appropriate prediction of malignancy. The aim of our study is to construct and
validate a new Malignancy Probability Score based on four simple sonographic
findings and age.

Methods: In a cross sectional study; histopathological files of 3303 ovarian mass
patients and tertiary hospitals, have reviewed within 6 years (2000-2006).
Pathology, age, sonographic findings including solid area, ascetic, size and
bilateralism were recorded. Logistic multivariate regression analysis SPSS18 has
used to create malignancy probability scoring model. Our ovarian Malignancy
Probability Score (OMPS) has constructed based on 80% of samples in a logistic
regression model and has validated using the remainder of the cases.

Results: Ovarian malignancy probability score (OMPS) has calculated as follow:
age X 0.062 + Tumor size (cm) X 0.012+1.172(if the tumor is solid) + 1.289(if
ascites is present) +0.758(if the tumor is bilateral)

Sensitivity of OMPS in prediction of malignancy with cutoff value of 3.65 score
number was 77.9% and its specificity was 72.9% with Area under Curve (AUC) of
83% in ROC curve.

Conclusion: OMPS is designed and tested in our research, to be proved as a
simple and accurate clinical tool for ovarian malignancy prediction.
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Introduction

Ovarian cancer is a common malignancy; among
the females in different populations would be 4t 7th
most frequent ones [1-7].

Ovarian cancer is the leading cause of death due
to a gynecologic malignancy [1, 8-12]. Therefore it is
a matter of public health [1, 4].

In Iran, ovarian cancer is the 8" most frequent
cancer and the 12" cause of death and the 16" in
burden of malignancy among women [13].

Survival of ovarian cancer has been reported in
the 25% to 61% of different reports from Asian
countries, western countries and Australia [1, 4, 14-
20].
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In malignant ovarian masses, optimal surgical
debulking and appropriate staging, both Play the
most important roles in improving survival [21-22].

In Most cases of advanced ovarian cancers, they
have been operated in primary care hospitals,
caused worse results in both prognosis, and higher
mortality and morbidity [23-24].The best prognosis
of ovarian cancer has achieved when gyneco-
oncologists manage the patients [25].

In the management of an adnexal mass, prediction
of the chance of malignancy enables the surgeon to

select proper surgical route (laparoscopy or
laparatomy) and surgical incision (midline or
transverse) and appropriate referral to expert
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gyneco-oncologist surgeons
tertiary care hospitals [26].

There are many different functional parameters to
predict risk of malignancy in an ovarian mass
including morphologic characteristics of the mass as
observed in sonography, serum CA 125, Doppler
velocimetry, menopausal status and age.

Several predicting methods have  been
constructed; using different combinations of above
mentioned factors like Sassoon’s Model, Risk of
Malignancy Index (RMI) number 1-5; and Artificial
Neural Network [27-44].

Sonographic features are considered valuable to
predict ovarian malignancy [45-48]; with acceptable
sensitivity and specificity [49].

In the present study; age plus four simple
sonographic findings; are used in construction of a
new method of prediction called “Ovarian
Malignancy Probability Score” (OMPS).

We have selected these factors because of their
simplicity and availability in all settings; including
primary, secondary and tertiary care hospitals. We
suggest OMPS as a guide for clinicians to improve
management of ovarian masses.

who mostly work in

Materials and Methods

In  a cross sectional analytical  study,
histopathologic files of ovarian masses which selected
from 20 pathology departments of 20 tertiary and
secondary care hospitals in Tehran ( 17 centers ) and
Hamadan (3 centers); have reviewed from 2000 to
2006 . Cases which have operated on due to causes
other than ovarian mass such as abnormal bleeding,
myoma or other indications have excluded.

The ovarian masses, till 3 centimeters in size
before surgery, have excluded either. Finally 3303
surgeries on ovarian masses have included in our
study and age plus 4 sonographic findings including
size, solid area, ascites and bilateralism have
recorded.

Age has documented based on the information
recorded in patient's files and sonographic findings
have recorded according to written report of
abdominal sonography.

For describing data, we utilized mean, standard
deviation, median, 95%CI, frequency and
percentage.

Randomly about 20% of samples have set aside
for later validation and remained 80% included in a
logistic regression model to derive weight of each
factor in ovarian malignancy probability score. In
order to find the best cutoff value; we utilized some
criteria such as sensitivity, specificity, likelihood ratio
and youden Index.
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Finally, the accuracy of the model has validated
on 20% of sample population who were not included
in model construction. All statistical analysis has
performed using SPSS version18.

Results

Malignant pathologic results have found in 175
out of 3303 (5.4%). Mean *SD of the study
population has 35+0.2 (median: 33, range: 9- 83).
Mean and median diameter size of the tumors were
6.9 (£0.7) and 6 (3-50) centimeters, respectively.

Sonography have found solid area in 382
(11.7%), asceites in 531 (16.3%) and bilateralism in
308 (9.4%) of the cases .Table 1 demonstrates the
characteristics of participants by the malignancy
existence.

All of the factors including age, tumor size, solid
area, aseites and bilateralism were high relevant to
malignancy in univariate analysis (Table 1).

Two thousand and five hundred and fifty selected
samples randomly have included in multivariate
analysis and logistic model construction, then and the
other cases have utilized in model validation .Weight
of each five factors that have been used in logistic
regression analysis, are shown in table 2.

As a result, Malignancy Probability Score (OMPS)
formula has determined as follow:

OMPS=AgeX0.062 + Tumor size (cm) X
0.012+1.172(if the tumor is solid) + 1.289 (if ascites
is present) +0.758(if the tumor is solid)
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Figure 1. ROC curve of OMPS in scores above
3.65 as cutoff value for malignancy prediction
(AUC = 83% 95% CI: 79-87%)
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In our research, for finding the best cutoff value,
we have considered likelihood ratio and youden
index. Score number of 3.65(malignancy probability
=5%, and likelihood ratio= 2.41) has selected as
cutoff value of malignancy prediction,
77 .9%sensitivity, and 72.9% specificity (Fig 1).

Validation of the model has done by the 480
(20%) of total cases, whom have not included in
model production. In this statistical model (OMPS),
subjects has recalculated with cutoff value of 5%
prediction of malignancy, 77.6% sensitivity, and
72.5%specificity (Fig1).

Discussion

The key point for appropriate ovarian mass
management is prediction of malignancy.

Morphologic  sonographic  findings, Doppler
sonography, color Doppler flow imaging and
combined methods are among important parameters.

In a Meta-analysis, among 5159 cases, 46 studies
have compared together [50]. ROC curve of
combined methods, have revealed Q point
(intersection between curve and diagonal in equality
of sensitivity and specificity), much higher than the Q
point of methods using only sonographic features
(p=0.003), or Doppler sonography alone (p=0.003)
and Color Doppler Flow Imaging alone (p=0.001)
[50-52].

In these Meta-analyses; sonographic features
were alone superior if compared to Doppler
Sonography alone, or color Doppler flow imaging
alone in prediction of ovarian mass malignancy [50].

In a comparative study, malignancy predictive
value of serum CA125, sonographic features and
Risk of Malignancy Index or RMI (A method of
prediction based on menopausal status, sonography
and serum CA125) have compared.

All three above mentioned methods were relevant
malignancy predictors but the combination method
(RMI), have obtained the best predictive
performance [46].

Sonography alone is highly sensitive in detection
of ovarian masses, but its specifity is comparatively
low [28, 53-54].

Many study results confirm that sonography is a
valuable  discriminator  between  benign and
malignant ovarian tumors [47, 48, 50, 55-56].

If sonographic findings have combined with other
parameters such as age, serum CA-125 level,
doppler and color doppler findings, the accuracy of
malignancy prediction would be increased [56-58].

Doppler and color Doppler imaging require more
experience, but time consuming, and not available in
all settings [51, 52].

serum CA 125 is not expensive and seems to be a
valuable factor in a clinical scoring system .We have

Table 1. Comparison of age plus 4 sonographic findings in malignant and benign cases

Benign Malignant . o
Factor n= 3123 n=179 Diff (95%Cl) P-Value
Mean age+ SD, yrs 35+12 451+ 16 10(7.6-12.4) <0.001
Mean size + SD, cm 10+ 5.2 6.7 + 3.7 3.3(2.7-3.9) <0.001
Solid arean (%) 325 (10) 62 (35) 24(17-31) <0.001
Ascites n ( % ) 478 (15) 59 (33) 18(12-15) <0.001
Bilateralism n( % ) 274 (9) 38 (21) 13(7-19) <0.001

Table 2. Regression sums of ovarian malignancy probability score for each parameter in study population

Factor Regression sum SE Significance AOR‘(r:)zexpeI 95%Cl (AOR?")
Age 0.062 0.007 0.000 1.064 1.051-1.078
Size (cm) 0.012 0.002 0.000 1.012 1.008 - 1.015
Solid area 1.172 0.227 0.000 3.230 2.070 - 5.039
Ascites Bilateral 1.289 0.216 0.000 3.628 2.377 - 5.536
0.758 0.256 0.003 2.135 1.293 -3.523

1. AOR: Adjusted Odd's Ratio

2. expel (rs): Exponential of Logistic regression coefficient
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reviewed the documents of our study population
regarding the preoperative assessment before
ovarian tumor operations .

In all of them, sonography has done at least once.
Serum CA-125 testing has done in only 301(9.7%)
out of 3303 and Doppler imaging results have found
in just 50 (1.5%). [59].Many factors have contributed
in, because some Gynecologists have ordered serum
CA125 before ovarian tumor surgery. They might not
be aware of the predictive value of the test, or be in
a hurry to operate on in order to shorten the hospital
stay, or preoperative waiting time of their patients.

The cost of the serum CA-125 test and/ or the
long time to receive the test result in some areas,
especially local hospitals, might also play a role.

Considering the different sonographic findings to
predict malignancy, a Neural Network model has
found the tumor size and the existence of solid areas
in tumor as the most relevant factors to malignancy
[55].

Another study has found papillary projections of
the tumor wall and solid areas as the only
sonographic independent predictors of malignancy
[58].

A study based on multivariate analysis, have
shown solid areas and bilateralism of ovarian mass,
as the only independent predictors of malignancy
[46]. Risk of Malignancy Index ( RMI) , as mentioned
to be the most relevant method to malignancy [46]
has first used by Jacobs et allt is based on 5
sonographic features ( multilocular cyst , solid area ,
ascites , bilateralism and evidence of
metastasis)menopausal status and serum CA125
level. Positive finding of each sonographic factor is
scored one where negative finding gets zero. If more
than one positive finding is present in the patients,
then its sonography gets score3.If the case is
postmenopausal, it gets 3 and if she s
premenopausal the score is 1 for menopausal status.

RMI is the product of: sonographic score X
menopausal score X CA -125 levels; and is
considered the method of choice to predict risk of
malignancy in multiple validation studies [27, 28, 33,
46, 58].

RMI using cutoff value of 200; achieves 70-87%
sensitivity and79% specificity. Ninety seven percent
OMPS with cutoff value of 3.65 shows sensitivity of
77.6% and specificity of 72%. Five percent with
AUC of 83% in ROC curve (Fig 1), which is
comparable with RMI specially considering the
sensitivity .In RMI if sonographic features would be in
favor of benign mass and its score would be zero,
then the risk of malignancy drops to zero.
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So, the impact of two other parameters including
menopausal status and serum CA-125 (each one a
malignancy  relevant  predictive  factor) are
neutralized. In the other hand, effect of tumor size
even in a simple and benign appearing mass is not
considered in RMI.For instance a 15 cm simple cyst
with a serum CA-125 level of 500 in this method
shows no risk of malignancy which would need some
modifications.

Other notable point in RMI is ignoring the age and
considering the menopausal status as the only age
related factor. In this way it puts a 50 and 70 years
old patient at the same risk level while two 48 years
old patients who are pre and post menopausal will
be scored differently.

Based on these observations we have selected
age plus 4 simple sonographic findings which are
accessible in all setting including tertiary, secondary
and primary — local hospitals, to provide an ovarian
malignancy probability score (OMPS).

In the present study, weight of age (each years of
life) and size of tumor (each centimeter) are
considered in logistic regression analysis. Qualitative
conditions such as solid areaq, ascites and bilateralism,
the weight of each parameter in logistic regression is
considered more carefully. Less specificity of our
study method, OMPS, although acceptable (72. 5%),
compared to RMI (79-97%) might be due to
exclusion of serum CA 125 in OMPS method.

Some limitations of the present study should be
considered, sonographists have been in different
levels of experience, although all of them were
radiologists at least in level JJ experience and none

of the reports have provided by assistants in training.
Although the study was multicentre and wide ranged,
study population have operated in Tehran city (17
hospital) and 3 hospitals of Hamadan province.
Population  Malignancy frequency has been
estimated 5.4% which is nearly equal to overall risk
of malignancy in ovarian masses. In this regard, the
study population seems to be representative of
general population of women.

Ovarian malignancy probability score (OMPS) is
suggested for prediction of ovarian mass malignancy
with acceptable sensitivity and specificity based on
very simple and relevant sonographic parameters
plus age.

Clinicians would be guided by OMPS regarding
route of surgery (laparoscopy or laparatomy) and
referral to tertiary hospitals with surgeons more
specialized in cancer surgery in the case of high
score which results in better management and
survival of ovarian cancer patients.

135



Arab et al.

Acknowledgements

All the pathology departments , pathologists and
managers of 20 hospitals including Arash , Shohada
Tajrish , Loghman Hakim , Baghiatalah , Valiasr ,
Imam Khomeini , Mahdieh , Firoozgar , Akbarabadi,
Taleghni , Imam Hossein , Bouali Tehran , Amir
Momenin , Rasool , Zeinab , Najmieh , Bouali
Hamadan , Fatemieh Hamadan and Taminejtemai
Hamadan have respected due to their great
communication and help in the study .

Conflict of Interest
Shahid Beheshti University of Medical Sciences has
respected for funding the project.

Avuthors' Contribution

MA has designed the study, participated in data
collection and analysis and wrote the paper. MY
have analyzed the data, supervised data entry and
revised statistics of the paper. MF,AM and AT have
participated in writing the paper.KSH has revised
and edited the paper.

References

1. Arab M ,Khayamzadeh M , Mohit M , Hosseini M,
Anbiaee R ,Tabatabaeefar M, et al. Survival of ovarian
cancer in Iran: 2000 -2004. Asian pacific J cancer prev.
2009; 10: 1-4.

2.Sen V, Sankaranarayanan R, Mandal S. Cancer
patterns in eastern India: the first report of the Kolkata
cancer registry. int | cancer. 2002; 100: 86 -91.

3. Mohagheghi MA, Mosavi-jarrahi A, Malekzadeh R,
Parkin M. Cancer incidence in Tehran metropolis: the first
report from the Tehran population — based cancer
registry, 1998 — 2001. Arch Iran med.2009; 12: 15-23.

4. Laurvick CL, Semmens JB, Arcy C,Holman J. Ovarian
cancer in western Australia (1982 -98 ): incidence ,
mortality and survival . Cancer. 2003; 27: 588-95.

5. Bray F, Loose ALT, Tognazzo S, La vecchia C. Ovarian
cancer in Europe: cross-sectional trends in incidence and
mortality in 28 countries : 1953 -2000 . int J cancer .
2005; 113: 971 -90.

6. Islamic republic of IRAN, ministry of Health and
Medical Education. Iranian annual of national cancer
registration report. Health deputy. Center for disease
control and prevention. 2005 -6. Non communicable
deputy. Cancer Office.

7. Skimisdottier |, Gamo H, Willunder E, Holmberg L.
Borderline ovarian tumors in sweden 1960- 2005: trends
in incidence and age at diagnosis compared to ovarian
cancer. int J cancer . 2008; 123: 1897-901.

8. Schiff M, Becker TM, smith Ho, Gilliland FD, key CR.
Ovarian cancer incidence and mortality in American
indiam, Hispanic, and non — Hispanic white women in New
Mexico. Cancer epidemiol, biomarkers priev. 1996; 5:
323- 27.

9. Australian institute of Health and welfare. Cancer in
Australlia 1998. Canberra: AHW. 2001. AHW catalogue.
No: can 12.

10. Quirk JT, Natarajan N. Ovarian cancer incidence in
the United States, 1992-1999. Gyn oncol. 2005; 97:
519-23.

11. American cancer society. Cancer facts and figures.
2007. Atlanta. GA: American cancer society: 2007.

12. Reynolds K. Benign and malignant ovarian masses.
In: luesly DM. Baker PN. Obstetrics and genecology. An
evidence based text for MRCOG .London: Arnold. 2004;
735-48.

13. Akbari ME, Abachi Zadeh K, Khayamzadeh M
,Jababaee M, Esnaashari F, Motlagh AG, et al. Iran
cancer report, Cancer Research Center . Shahid Beheshti
University of Medical Sciences. Tehran, Qom: Darolfekr;
2008.

14. Tsukuma H, Ajiki W, loka A,Oshim A. Research
group of population- based cancer registries of Japan .
Survival of cancer patients diagnosed between 1993 and
1996: a collaborative study of population based cancer
registries in Japan. JPN J clin oncol. 2006; 36:602 -7.

15. Loka A, Tsukuma H, Ajiki W, Oshima A. Ovarian
cancer incidence and survival by histologic type in Osaka,
Japan. Cancer sci. 2003; 94:292-6.

16. Baade P, Coory M, Ring I. Cancer survival in
Queensland 1982 to 1995. Brishanc (QLD): Health
information center, 2000; Queensland Heaeth.

17. Coutes M,Tracey E. Cancer in New south Wales,
incidence and mortality 1997. Sydney (NSB): NSW
Cancer Council .2000.

18. South Australian cancer Registry group. Cancer
report Epidemiology of cancer in South Australia 1979-
99. Incidence, mortality and survival 1999 .incidence and
mortality analyzed by type and geographical location.
Report of Twenty-three years of data-Adelaide (SA):
South Australian cancer registry, Epidemiology Branch:
2000; 1-30.

19. Ries LAG, Eisner MP, Kosary Cl . SEER Cancer
statistics review, 1973- 1998. Bethesda (MD): National
cancer institute.2001.

20. Malley CD, Cress RD, Compleman SL, Leiserowitz
GS. Survival of Californian women with epithefial ovarian
cancer, 1994-1996: a population - based study. gynecol
oncol. 2006; 91:608-15.

21. Winter WE, Maxwell GL, Tian C, Carlson JW, Ozols
RF, Rose PG, et al. Prognostic factors for stage |l
epithelial ovarian cancer: a Gynecologic oncology group
study. J clin oncol. 2007; 23: 3621-7.

22. Trim bus JB, Vergote |, Bolis G, Vermorken JB,
Mangioni C, Madronal C, et al. Impact of adjuvant
chemotherapy and surgical staging in early-stage ovarian
carcinoma: European organization for research and
treatment of cancer — adjuvant chemotherapy in ovarian
neoplasm trial J natl cancer Inst. 2003; 95: 113- 25.

23. Mangunath AP, Pratap Kumar, sujatha K.
Comparison of three risks of malignancy indices in
evaluation of pelvic masses. Gynecol oncol. 2001; 81:
225-9.

Iranian Journal of Cancer Prevention

136



24. Obeidat, Amarin T, Latimer J. Risk of Malignancy
Index in the preoperative evaluation of pelvic masses. int J
Gynecol obstet . 2004; 85:255-8.

25. Vernooij F, Heintz P, Witteveen E, Vendergraf Y.
The outcomes of ovarian cancer treatment are better when
provided by gynecologic oncologists and in specialized
hospitals: a systematic review. Gynecol oncol. 2007; 105:
801 -12.

26. Medeiros LR, Fachel JM , Garry R, Stein AT, Furness
S .Laparascopy versus laparatomy for benign ovarian
tumors . The Cochrane Database of systematic reviews.
2005; 3:1002-1010.

27. Geomini P, Kruitwagen R, Bremer GL, Cnossen J,
Mol BWJ .The Accuracy of risk scores in predicting ovarian
malignancy. Obstetrics gynecology 2009; 113(2):384-94.

28. Enakpene CA, Omigbodun AO,Geocke TW,
Odukogbe AT,Beckmann MW. Preoperative evaluation
and triage of women with suspicious adnexal masses using
risk of malignancy index. J obstet gynecol. 2009; 35 (1):
131-8.

29. Sassone AM, Timor — Tritsch IE, Artner A, Westhoff
C, Warren WB. Transvaginal Sonographic
characterization of ovarian disease: evaluation of a new
scoring system to predict ovarian malignancy. obstet
gynecol. 1991; 78: 70-6.

30. Alcazar JL, Erraisti T, laparte C, Jordon M, Lopez
Garcia. Assessment of a new logistic model in the
preoperative evaluation of adnexal masses. J ultrasound
Med. 2001; 20: 841-8.

31. Alcazar.JL, merce LT, laparte C, Jurado M, Lopez
Garcia. A new scoring system to differentiate benign from
malignant adnexal masses. Am J obstet Gynecol. 2003;
188:685-92.

32. Marret H, Ecochard R, Giraudean B, golfier F ,
Raudrant D, Lansac J. Color Doppler energy prediction of
malignancy in adnexal masses using logistic regression
models . Ultrasound obstet Gynecol. 2002; 20: 597-604.

33. Ulusoy S, Akbayir O, Numanoglu C, Ulusoy N,
Odabas E , Gulkilik A. The risk of malignancy index in
discrimination of adnexal masses. Int J Gynecol obstet.
2007; 96:186-91.

34. Timmerman O, Testa AC, Bourne T, ferrazzi E,
Ameye L, Konstantinovic ML, et al. Logistic regression
model to distinguish between the benign and malignant
adnexal mass before surgery: a multicentre study by the
international ovarian tumor analysis group .J clin oncol.
2005; 23: 8794-801.

35. Schelling M, Braun M, Kuhn W, Bogner G , Gruber
R, Gnirs J , et al . Combined transvaginal B- mode and
color doppler sonography for differential diagnosis of

ovarian Tumors results of a multivariate logistic
regression analysis. gyncol oncol. 2000; 77:78-86.
36. Smolen A ,Czekier dowski A , Danilos.) |,

Kraczkowski J. Sonoangiography and logistic regression
analysis in the pre — operative differentiation of ovarian
tumors . Ginekal pol. 2002; 73: 1053-60.

37. Szpurek D ,Moszynski R , Smolen A ,Sajdak S .Using
logistic regression analysis in preliminary differential
diagnosis of adnexal masses . Gynecol cancer. 2005;
15:1260. Int J gynecol cancer 2005: 15: 817-23.

Vol 3, No 3, Summer 2010

The Construction and Validation of a New Ovarian Malignancy ...

38. Balbi GC, Musone R,Menditto A,Balbi F, Corcioni C,
Calabria G, et al. Women with a pelvic mass :indicators
of malignancy. Eur J Gynecol oncol. 2001; 22:459-62.

39. Jokubkiene L, Sladkevicius P, Valentin L. Does three-
dimentional power Doppler ultrasound help in
discrimination between benign and malignant ovarian
masses? Ultrasound obstet Gynecol. 2007; 29: 215-25.

40. Moore RG, Brown AK, Miller MC, Skates S, Allard
WJ, Verch T, et al .The use of multiple novel tumor
biomarkers for the detection of ovarian carcinoma in
patients with a pelvic mass. gynecol oncol .2008; 108:
402-8.

41. Moszynski R, Szpurek D , Sinolen A, Sajdak S.
Comparison of diagnostic usefullness of predictive models
in preliminary differentiation of adnexal masses. Int J
gynecol cancer .2006; 16:45-51.

42. Mousavi AS, Borna S, Moeinoddini S. Estimation of
Probability of malignancy using a logistic model combining
color Doppler ultrasonography , serum CA 125 level in
women with a pelvic mass. Int J gynecology cancer. 2006;
16. suppl 1: 92-8.

43. Smolen A, Szpurek D, Czekierdowski A, Moszynski R.
Characteristics of ovarian tumors with color Doppler
sonography: a comparison of predictive models derived
from two academic centers data. ginekol pol .2003 ; 74 :
863-71.

44. Valentine L. Ameye |. Jurkovic D,Metzger U. Lecuru
F. Vanhuffel S .et al. Which extrauterine pelvic masses are
difficult to correctly classify as benign or malignant on the
basis of ultrasound findings and is there a way of making
a correct diagnosis? Ultrasound obstet gynecol. 2006 27:
438-44,

45, Javitt M.C. ACR Appropriateness criteria on staging
and follow — up of ovarian cancer. J AM coll Radiol .
2007. 4: 586 -9.

46. Szpurek O. Moszynski R .Zietkowiak W. Spaczynski
M. Sajdak S. An ultra sonographic morphological index
for prediction of ovarian tumor malignancy. Eur J Gynecol
oncol .2005. 26 (1): 51-4.

47. Benjapibal M. Sunsanevitayakul P. Phatihattakorn C.
Suphanit . lamurairat W. sonographic morphological
pattern in the pre — operative prediction of ovarian
masses . J Med assoc Thai. 2003. 86(4): 332-7.

48. Depriest PD. Vartner E. Powell J. The efficacy of a
sonographic morphology index in identifying ovarian
cancer: A multi-institutional investigation. gynecol oncol .
1994. 55: 174-8.

49. Kinkel K. Hricak H, IU Y Tsuda K. Filly RA. Us
characterization of ovarian masses: A meta-Analysis.
Radiology. 2000. 217: 803-11.

50. Kurjok A. Predanic M.New scoring system for
prediction of ovarian malignancy based on transvaginal
color Doppler sonography .J ultrasound Med. 1992. 11:
631-8.

51. Caruso A.Caforio L. Testa AC. Ciampelli M.Panici
PB, Mancuso S.  Transvaginal color Doppler
ultrasonography in the presurgical characterization of
adnexal masses. gynecol oncol .1996 . 63: 184-91.

52. Rufford BD. Jacobs 1J. Ovarian cysts in
postmenopausal women. RCOG guidel. 2003. 34: 1-8.

137



Arab et al.

53. Diamandis EP. Scorilas A. Fracchioli S. Human
kallikrein 6 (HK6): A new potential serum biomarker for
diagnosing and prognosis of ovarian carcinoma .j clin
oncol. 2003.21:1035-43.

54. .Szpurek D. Moszynski R. Smolen A. Sajdak S.
Artificial neural network computer prediction of ovarian
malignancy in women with adnexal masses. int J gynecol
obstet . 2005. 89: 108 —13.

55.Roupa Z. Faros E. Raftopoulos V. Tzavelas G
.Kotrosion.E . sotiropoulou P. et al. Serum CA125 combined
with transvaginal ultrasonography for ovarian cancer
screening . In vivo .2004. 18(6):831-6.

56. Kupesic  S.Vujisic  S.  kurjak  A.Mihaljevice D.
Radosevic S. Preoperative assessment of ovarian tumors

by CA125 measurement and transvaginal color Doppler
ultrasound. Acta med Croatia. 2002. 56 (1):3-10.

57. Marret H.Ecochard R. Giraveau B. Golfier F.
Raudrant D. Lansacy J. Color Doppler energy prediction
of malignancy in adnexal masses vsing logistic regression
models.Ultrasound obstet gynecol. 2002 .20: 597-604.

58. .Mansour GM, EL-lamie IK ,EL-sayed it HM, Ibrahim
AM, Laban M, Abou-louz SK, et al. Adnexal mass
vascularity assessed by 3 — dimensional power Doppler :
does it add to the risk of malignancy index in prediction
of ovarian malignancy 2 Int J gyncol cancer.
2009.19:867-72.

Iranian Journal of Cancer Prevention

138



